The XPS analysis was used to analyze chemical composition of the surface. In addition to survey scans, high resolution scans acquired in the C1s region were used to quantitatively compare the functional groups present on shed surfaces.
. Summary of atomic composition and ratios of B-S, M-S, P-S and F-S samples calculated using XPS survey scans.
Text S1. 1 
. High-resolution XPS spectra
To analyze the composition of the surface functional groups, we carried out highresolution scans in a narrower scan width. This allows us to identify specific functional groups containing elements picked up on the survey scan. Figure S2 shows the high-resolution C1s spectra of each sample treatment (B-S, P-S, M-S and F-S). The C1s envelope obtained for M-S ( Fig. S2c ) was de-convoluted into three Gaussian peaks at 284.6 eV, corresponding to the C x H y bonding, 285.6 eV, corresponding to different types of bonds between carbon and oxygen and 288.2 eV which is the anhydride linkage. [1, 2] All peaks were consistent with the control sample, a PECVD layer of maleic anhydride deposited on the surface of silicon wafer. Similarly, all four peaks in the C1s spectrum for F-S samples were assigned to different types of C-C and S2d ). The most dominant peak at 288.8 eV was attributed to the surface CF 2 . [3, 4] Because the surface structure of gecko setae is not known, the analysis of the B-S and P-S surfaces was complicated. Using our current understanding that β-keratin and lipids may make up the primary structure of setae we identified peak positions consistent with C-N, C-S and C-O bond regions however there is a possibility of overlapping peaks since the exact molecular structure of gecko setae is not known. It is interesting to note that the three peaks in the C1s spectrum of B-S are seen at 284.8 eV, 286 eV and 288 eV; whereas three peaks in P-S spectrum are seen at 284.7 eV, 286 eV and 288.2 eV. This implies that the peaks could in fact be corresponding to the same chemical moiety. The percentage of the common peak at 286 eV remains unchanged. In the P-S spectrum, the relative peak percentage (calculated based on total area under the curve deconvoluted into different peaks) of the 284.7 eV peak (typically hydrocarbon region) reduces and the 288.2 eV peak (typically heteroatmic bond region) increases significantly in the C1s region after plasma treatment of the shed (P-S surface). Thus the results of XPS analysis suggest that the lipids are removed upon plasma treatment, at least in fractions if not completely. We did not observe a phosphorus peak (it is expected at ~ 130 eV), which would be indicative of the phospholipids in the setae. This is not surprising if we assume that the top layer is composed of only phospholipids. Then the phosphorus content is expected to be less than 2% for a phospholipid of atomic mass unit of 734 (supporting information file in reference Hsu et al. J. R.
Soc. Interface 2012, 9, 657-664). Since the penetration depth of XPS is around 10 nm, which may consist of β-keratin along with phospholipids, we expect the phosphorus content to be even smaller. This is the reason for not observing a phosphorus peak in the XPS results. Using XPS and SEM we confirmed that either a thin layer of PECVD coating was deposited on the structured surface of the gecko toe sheds or the surface was at least partially stripped of lipids, such that all four treatments have distinctly different surface chemistry yet similar morphology. 
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Text S2. Wetting Model Calculations Text S2.1. Cassie-Baxter model for shed samples
The contact angle (θ CB ) and the free energy corresponding to the Cassie-Baxter state (G* CB ) were calculated using following equations. The derivations can be found elsewhere [5, 6] :
Where, ! ! and ! ! correspond to area fractions of solid-liquid and liquid-vapor interfaces. For shed samples a unit cell was made up of a tetrad pattern, as explained in the manuscript. Using the dimensions of the unit cell estimated using imaging techniques and assuming a spatular density to be 100/seta; the fractions were calculated to be ! ! =0.13 and ! ! = 0.87. The contact angle (θ W ) and the free energy corresponding to Wenzel state (G* W ) were calculated using following equations:
Where, R is defined as the surface roughness i.e. the ratio of actual surface area to the projected surface area (R>1). G*W values were calculated using equation (4) (5) and (6) respectively and that for M-S and P-S can be estimated using equations (7) and (8) respectively.
The surface of the untreated shed surface (B-S) was assumed to have surface properties of n-hexadecane. In the case of OTS-SAM coated glass-shed interface, in order to determine the value of ! !!!"# , ! !!!"# and ! !!!"# , the surface of OTS-SAM coated glass was assumed to be similar to that of n-alkane (n-hexadecane used for contact angle measurements) for the sole purpose of calculating the terms including these contact angle values mentioned above. The theoretical predictions of W wet /W dry ratios was not possible for glass surface since interfacial energies of M-S-glass, F-S-glass and P-S-glass could not be determined with the help of a similar assumption. A 2 and A C in above equations correspond to total projected area of unit cell and interfacial contact area, respectively. Based on dimensions of unit cell, A 2 = 121 µm 2 and A C = 64 µm 2 . In this calculation we have also included the air-water surface tension term to account for the air trapped between the two pillars for the B-S and F-S samples. Incorporating that term increases the ratios of W wet /W dry compared to those reported for Case I in our previous publication (Stark et al., PNAS 2013). However, the trend we observed in wet versus dry adhesion for hydrophilic to hydrophobic surface does not change. 
